Introduction

H
antaviruses are members of the Bunyaviridae family; they are transmitted to humans through inhalation of aerosols of small mammals, mainly rodents, excreta which contain virus particles. Human hantavirus infection may cause the haemorrhagic fever with renal syndrome (HFRS), which is endemic in the Balkan peninsula.
1,2 HFRS in the Balkans is mainly due to DobravaBelgrade and Hantaan viruses; the disease has been reported in the former Yugoslavia, 1, 3 but accurate information on recent trends is limited. To fill this gap, we investigated the temporal and geographical distribution of the disease, and the main characteristics of the cases in Montenegro from 2004 to 2014.
Methods
In Montenegro, HFRS cases are reported to the National Surveillance System of the Public Health Institute in Podgorica. Information on age, gender and residence is routinely collected. To the purpose of this study, clinical records were reviewed to retrieve further information on the cases.
The diagnosis is based on clinical symptoms (syndromic surveillance) and, when available, laboratory confirmation. Laboratory in charge of the HFRS confirmation changed over the study period; from 2004 to mid-2012, samples were sent to the Institute for Virology and Vaccines Torlak, Belgrade, Serbia, where the Indirect immunofluorescence assay was used to diagnose HFRS. Since 2012, the serum samples of suspected HFRS cases were sent for confirmation to the Centre for Medical Microbiology (IPH) that routinely performs ELISA tests for detection of Hanta IgM and IgG.
Detail on land use was available from the European Environment Agency (CORINE 2012), and additional information on land use in the North-eastern municipalities was also available from local databases. Average annual temperature (in C) and average annual rainfalls (in litres/squared metre) were provided at the municipality level. Descriptive and multivariable analysis was done to explore the correlation of climatic and land cover variables with the annual number of cases.
Results
Overall, 106 cases (78 of them laboratory confirmed) were reported over a 11 years period (from January 2004 to December 2014). The annual number of cases showed a wide variation (figure 1a), ranging from 1 to 44, and the highest number was reported in 2014. The cases increased during the hot season (between June and September), with peaks in August and July. Very few cases were registered between December and March. The median age of the cases was 36 years, ranging from 3 to 77 years; 14 cases (10%) were <15-years old. The male/female ratio was 2 (71 males/35 females). Incidence rates by district/region were calculated using as denominator the population censored in 2011.
There was a wide geographical variation in the incidence rates, with no cases on the coast, and the highest incidence (13.2 cases per 100 000) in the inner mountain regions (figure 1b).
With regard to the occupation, the information was available for 80 adults only; 16 were home workers (mainly housewives), 12 clerks, and 11 farmers; in the 'other' category, 15 were unemployed and 5 were students of different age groups. Among cases for whom epidemiological information was available (51 out of 106 cases), spending time outdoor visiting mountains and lakes or working outdoor was commonly reported (data not shown).
The municipalities with high incidence rates were hilly/mountainous (altitude 300-1500 m above sea level), covered with forests and lands with lakes and rivers. From the CORINA, the proportion of surfaces covered by coniferous, broad leaved, and mixed forest (the land cover categories considered suitable for the red bank vole Myoides glareolus and the yellow-necked mouse Apodemus flavicollis) was the highest in the Municipalities of the North-eastern part of the country, were the highest number of cases also occurred. Another land cover category highly represented in the Northern and Central Montenegro is transitional woodland-shrubs, a suitable environment for the striped field mouse Apodemus agrarius, the other rodent species identified as hantavirus carrier/reservoir in the Balkans.
For the Northeastern municipalities with additional land use details, parks, woods, and pasture represented a high proportion of the total surface.
Overall, no clear association with the cases and any of the land cover categories included was detected.
The correlation of temperature and rainfalls, with the annual number of cases was positive for the temperature, showing a tendency towards an increase of cases with increasing annual average temperature (P = 0.07), while the annual average rainfalls showed a negative correlation, with an increase of cases when the average rainfalls decreased (P < 0.02). Altitude was not included in the final model because of collinearity with the climate variables.
Discussion
Hantavirus infection is still a public health issue in Montenegro. Comparing our data with those of a previous study conducted in [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] , a slight decrease in the average incidence (from 2.6/ 100 000-1.5/100 000), but a similar spatial distribution and seasonality were observed. 1 However, an unexpected peak was observed in 2014. The cases were mainly in the Central and North-eastern part of the country, a hilly mountainous area with different woodlands that provide a suitable habitat for the rodent reservoirs. The seasonal distribution of cases was similar in the two studies, showing a peak in summer and early autumn, the period of highest human activity outdoor in the mountains, with consequent highest exposure to rodent excreta.
The main hantavirus carrier in the Balkans is the yellow necked mouse, A. flavicollis, but, as observed in Central Europe, also A. agrarius could play a role in carrying the Dobrava virus. 4 A. flavicollis prefers mature deciduous forests with areas where sufficient plant diversity ensures an adequate food supply every year, 5,6 whilst A. agrarius is commonly present also in grassland and shrubs.
The analysis of the relationship of the cases, temperature and rainfalls showed an association with warmer years, and lower average rainfalls. This is consistent with previous observations; in particular, in central and northern Europe, warm summer seasons have been shown to favor the abundance of nuts and thus an increase of the rodent populations.
7 With regard to rainfall, the effect may depend on several variables such as the nature of the landscape, general weather conditions, and other not well determined factors. Actually, we found lower rainfalls associated with a higher risk of disease, which is consistent with the results of studies conducted in China, suggesting that low rainfall periods and lack of flooding can lead to an increase in rodent populations.
8,9
The study had some limits, we did not find clear association of cases with land cover categories, probably because of the low number of cases and the lack of detailed information about the site of exposure for most of them. Moreover, virus detection or typing was not performed.
Overall, HFRS incidence in Montenegro did not change over the last 20 years, but periodic epidemics with intervals of 2-6 years between peaks were observed. The 2014 sharp increase raised some concern; to understand whether it was due to better surveillance, general rise in HFRS awareness or to real changes in the disease epidemiology in Montenegro needs accurate monitoring of the disease incidence and distribution.
In conclusion, HFRS represents a public threat in Montenegro, where an incidence peak was observed in 2014. Higher disease incidence was found associated with higher temperature and low rainfalls, but the long-term disease trends and the effect of climatic variables need to be further investigated. 
Introduction
C
hronic respiratory diseases (CRDs) comprise multiple diseases of the airways and lungs, such as asthma, chronic obstructive pulmonary disease (COPD), sleep apnea syndrome and other lung diseases arising from occupational exposure. While these conditions differ in their aetiology, anatomical and functional alterations, clinical course and treatment, they share several common factors, acting both as aggravating and risk factors, in people with and without CRDs, respectively. Collectively CRDs are associated with a significant burden on healthcare systems, as well as on society. [1] [2] [3] [4] Overall, the impact of CRDs on population health could be improved through the reduction of risk/aggravating factors, in particular, tobacco smoking, second-hand smoke, indoor and outdoor air pollutants, occupational agents, overweight/obesity and physical inactivity, along with the implementation of preventive measures, such as flu vaccination, and appropriate treatments. Indeed, effective management plans have been shown to reduce morbidity and mortality from these diseases. 1 The main objective of these analyses is to provide an updated estimate of CRDs in the adult Italian population (18-69 years) utilizing data from the Italian behavioural risk factor surveillance system (BRFSS), PASSI (Progressi delle Aziende Sanitarie per la Salute in Italia). The specific objectives are (i) to estimate the prevalence of CRDs, overall and in different population groups, and (ii) to assess the occurrence of modifiable risk/aggravating factors for CRDs, protective individual behaviours and preventive interventions in people with and without CRDs to better target new policies.
Methods
PASSI is an ongoing cross-sectional Italian BRFSS. The sample for the survey is extracted from the Italian adult population
